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Accident & Emergency (A & E) data on asthma-related attendances are useful for studies on the 
effectiveness of asthma interventions, and to determine the relationship of environmental factors to 
asthma and asthma epidemics. The final diagnoses made in the A & E departments are not usually coded 
when entered into hospital databases in the U.K., although the ‘presenting complaint’ can be retrieved 
from the computerized Hospital Information & Support Systems (HISS), from a free-text attendance 
diagnosis field entered by the reception clerk when the patient arrives at the A & E department. The 
validity of this as an indication of the final diagnosis is unevaluated. The aim of this study was to 
measure the validity of the string ‘asth’ in the A & E attendance diagnosis field for identifying patients 
attending the A & E departments of two hospitals for asthma-related conditions. A list of patients who 
attended the A & E department of two hospitals was retrieved from the HISS along with the attendance 
diagnosis field. If the attendance diagnosis field contained the text string ‘asth’, mentioned wheeze or 
breathing problems, or the patients were referred by their GP without any diagnostic information 
entered on HISS, the records were selected for evaluation. The remaining attendances, which were not 
evaluated further, were attributed to another diagnosis based on the evidence of the recorded attendance 
diagnosis. The results indicated that the string ‘asth’ in the attendance diagnosis field had a sensitivity of 
80.3% (95% CI 75.1-85.5%) and a specificity of 96.7% (95% CI 95.6-97.8%) for a final diagnosis of 
asthma. It is concluded that free-text attendance diagnosis fields in hospital databases can be searched 
with suitable strings to obtain reliable data on attendance with asthma. As part of another investigation, 
the present authors attempted to retrieve a list of the attendances with asthma at the same two A & E 
departments at a time that was reportedly associated with an epidemic of asthma following a 
thunderstorm. On this occasion, the string ‘asth’ proved to be significantly less sensitive. The possible 
reasons for this and the implications for using this method for identifying cases are discussed. 
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Introduction 
There is a substantial, and probably increasing, 
burden of ill-health attributable to asthma in the 
U.K. (1). The Department of Health believes that 
further research and development is required 
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before national targets can be set for asthma; 
hence, although a strong candidate, it was not 
identified as a Key Area in the Health of the 
Nation statement (2) which defines the govern- 
ment’s targets for prevention. Evidence of the 
effectiveness of interventions targeted across the 
spectrum of asthma care is poor. However, there 
have been encouraging reports that tackling severe 
asthma can reduce hospital admissions (3). 
Asthma is also an important acute respiratory 
problem where patients commonly present at 
Accident & Emergency (A & E) departments. A 
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recent survey showed that 51% of subjects with 
asthma had sought urgent medical help from their 
general practitioner (GP) or an A & E department 
(Marks, pers. comm.). Therefore, A & E attend- 
ance data could be used as an important outcome 
indicator when investigating improved asthma 
management in the community. 
Visits to A & E departments have also been 
used in the past to determine the relationship 
of environmental factors to asthma (4) and to 
detect asthma epidemics (5-8). Although a 
wealth of information is available in many A & 
E units, attendance diagnoses stored in free-text 
format are difficult and time-consuming to 
retrieve accurately. It is important to estimate 
the validity and reliability of the information 
that is already stored if it is to be retrieved and 
used for research purposes (9). 
In 1991, the first national pilot site for a fully 
computerized integrated Hospital Information 
Support System (HISS) was established at 
Greenwich, covering the full range of hospital 
services: inpatient, A & E, pathology, radiology 
and pharmacy, as well as the services of profes- 
sions allied to medicine. This original system 
makes use of free-text descriptions when diag- 
noses are entered. Since that time, a number of 
new HISS developments have emerged across the 
U.K., some of which are now more advanced 
than the early modules developed at Greenwich. 
The new systems rely on full and accurate coding 
of diagnoses and procedures in A & E, making 
the analysis of data both easier and more reliable. 
It is difficult to retrieve patient information from 
A & E clinical records, and the accuracy of the 
data collected is in question. What is noted as 
the attendance diagnosis in most cases is what the 
patient tells the admissions clerk on arrival at the 
A & E unit. This diagnosis depends on the patient’s 
perception of the illness and what the admissions 
clerk finally records, and it is this unvalidated 
account which often remains as the final diagnosis 
on the HISS at Greenwich. This may or may not 
equate with the final medical diagnosis. However, 
these computerized data are the only data avail- 
able, short of retrieving and abstracting all the 
written clinical records, and it is therefore import- 
ant to know whether the data retrieved are ac- 
curate enough to be used for research purposes. 
The value of these free-text data for identify- 
ing patients attending the A & E department for 
asthma or an asthma-related condition were 
assessed. The aim of this study was to measure 
the sensitivity and specificity of the term ‘asth’ in 
the ‘attendance diagnoses’ field in the data 
stored in the HISS as a marker for a diagnosis of 
asthma, so that the original system which makes 
use of free-text descriptions can still be used as a 
good source of data on A & E attendances for 
asthma or related conditions. 
A thunderstorm-associated asthma epidemic 
was reported in June 1994. There was a signifi- 
cant increase in the number of patients with 
asthma attending A et E departments across 
London and other parts of England following 
the thunderstorm (10,ll). This epidemic was 
studied using this marker in order to test its 
usefulness in a research context. 
Methods 
Records of patients visiting the A & E depart- 
ments at Greenwich District Hospital and Brook 
Hospital with conditions related to asthma were 
studied over 3 months from January to March 
1994. In these hospitals, data on each A & E 
attendance are stored in a computerized HISS. 
The attendance diagnoses were entered into the 
information system on a free-text basis by the 
admissions clerk prior to the patient being seen 
by a medical officer. 
Records of all patients who attended the A & 
E departments of Greenwich District Hospital 
and Brook Hospital during January-March 
1994 were scrutinized. Initially, a complete list of 
patients who attended the A & E departments 
during the 3-month period was retrieved from 
the HISS, together with their attendance diag- 
noses. After going through their free-text 
‘attendance diagnoses’, those who attended the 
A & E department for conditions which clearly 
were unlikely to be asthma were identified and 
removed. The rest of the patients identified on 
free-text diagnosis fell into four broad cate- 
gories: those referred by their general practitioner 
(GP) without further diagnostic information in 
the HISS; those for whom asthma or some 
cognate term was used; those with breathing 
problems; and those with a wheeze. From the 
stated ‘attendance diagnoses’ itself, it was diffi- 
cult to decide whether these patients in fact 
attended the A & E department because of a 
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problem related to asthma. Therefore, the 
records of these patients which gave more details 
of their visits to the A & E departments were 
studied to identify the final diagnosis. Some of 
the records, however, did not indicate a final 
diagnosis. In such instances, on the basis of the 
signs and symptoms that were noted, the treat- 
ment that was given and whether or not the 
patient’s symptoms improved with treatment, a 
diagnosis was assigned by the observer. When 
notes of a casualty medical officer were not 
available, the reason for attending the A & E 
department was identified by examining other 
relevant information such. as notes of the admis- 
sions clerk and the casualty nurse, and/or letters 
of GPs that were sent with patients. The records 
that were either so incomplete that a diagnosis 
could not be assigned to them or were missing 
and could not be traced, were not included in the 
validity and reliability calculations. 
A diagnosis of asthma was made if any of the 
following criteria were met: (1) A final diagnosis 
of asthma made by the medical officer; (2) 
Presenting symptoms of wheeze, shortness of 
breath, difficulty in breathing, tightness of chest 
or an asthma attack and, either (i) past history of 
asthma, or (ii) given bronchodilators at the A & 
E department and improvement in symptoms or 
peak flow, and no other main cause of the 
symptoms established; (3) Known asthmatic and 
presented (i) because of symptoms as in (2) in the 
recent past but which have now been resolved, or 
(ii) to obtain medication for asthma. 
An ‘attendance diagnosis’ of asthma was 
excluded if: (1) a clear alternative diagnosis 
was noted by the medical officer; or (2) if there 
was sufficient other evidence (notes of A & E 
nurse/GP letter) to exclude asthma. 
To estimate the reliability of this assessment of 
final diagnosis, a sample of records were studied 
by two independent observers, and the kappa 
coefficient was calculated to assess the inter- 
observer variability. 
On the night of 24 June 1994 there was a 
thunderstorm. For several A & E departments in 
Southern England, a lo-fold increase in the 
number of asthmatic patients attending the A & 
E departments was reported (10,ll). To observe 
whether the attendance diagnoses noted by the 
admissions clerks depend on the patient’s per- 
ception of the illness, the attendance data of the 
A & E departments of Greenwich District IIos- 
pita1 and Brook Hospital entered onto the HISS 
during this month and the following month were 
retrieved. The data were first retrieved using the 
string ‘asth’. A second set of data were retrieved 
using several additional strings such as ‘breath’, 
including breathing difficulty, breathless, breath- 
lessness etc.; ‘wheez’, including wheezing, 
wheezy etc.; ‘DIB’ or ‘D.I.B.‘, common abbrevi- 
ations for difficulty in breathing; and “S.O.B.’ 
and ‘SOB’, common abbreviations for shortness 
of breath. Using these two data sets, the number 
of attendanees per day at the A & E departments 
was plotted for June and July to see whether 
‘epidemic’ asthma days could be detected. 
The case notes of the patients retrieved by the 
above strings were subsequently retrieved and ab- 
stracted, and the diagnoses were updated accord- 
ing to the medical diagnoses that were made after 
treatment. This was used to validate the data 
retrieved with different strings from the HISS. 
Results 
A total of 1185 records were studied and 209 of 
these were not used for the calculations, either 
because the records were not available at the A 
& E departments or because they did not have 
sufficient data to allocate a diagnosis (Table 1). 
It was, however, observed that the percentage of 
those who had a diagnosis of asthma on the 
free-text admission diagnosis field was 22% in 
the group that was excluded, and 20.6% in the 
group that was further analysed in whom a final 
diagnosis was available. 
With the results available, the specificity and 
the sensitivity of the stem ‘asth’ to retrieve 
patients that attended the A & E department for 
asthma-related conditions was calculated (Table 
2). The text string ‘asth’ in the ‘attendance 
diagnosis’ field had a sensitivity of 80.3% (95% 
CI 75.1~85.5%) and a specificity of 96.7% (95% 
CI 95.6-97.8%) for a final diagnosis of asthma. 
To assess the inter-observer agreement on 
arriving at a final diagnosis, a sample of 261 
records were studied. The kappa coefficient was 
calculated (K=0.76, 95% CI 0.68-0.85) confirm- 
ing that there was excellent agreement between 
the diagnoses of the two observers (12). 
The number of patients attending the A & E 
departments with asthma-related conditions 
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TABLE 1. Details of patients (under 60 years of age) who attended the Casualty 
Departments of Greenwich District Hospital and Brook Hospital during January-March 
1994 which could have been related to ‘asthma’ 
Contents of attendance 
diagnosis field 
Final diagnosis 
Asthma Non-asthma 
Records either not 
traced or containing 
no diagnosis 
‘Asth’ 
n=247 
‘Difficulty in breathing’ related 
n=145 
‘Wheeze related’ 
n=21 
Referred by general practitioner 
n=772 
183 
(74%) (k) (1%) 
(1%) (6%) (2& 
(24;) (43;) (33;) 
625 127 
($) (81%) (16%) 
TABLE 2. Validity of diagnosis of asthma using a 
common string ‘asth’, from recorded casualty admis- 
sion data, entered on a ‘free-text’ basis in the Hospital 
Information Support System (HISS) 
Presentation 
Asthma 
Other 
Total 
Diagnosis 
Asthma Non-asthma 
183 18 
45 730 
228 748 
Total 
201 
775 
976 
Sensitivity, 80.3%; specificity, 97.6% 
immediately following the thunderstorm on 24 
June 1994 was increased only about two-fold 
(from 5 to 11) during the thunderstorm, when 
the data were retrieved using the string ‘asth’ 
(Fig. 1). However, when additional strings were 
used, a four-fold increase in the number of 
patients with acute asthma-related conditions 
was detected (from 12.4 to 50) compared to the 
average number of similar patients attending the 
A & E departments on other days (Fig. 2). 
Discussion 
This study suggests that carefully selected strings As the diagnoses are entered in free-text, care 
can be used to retrieve data on patients attend- should be taken when selecting a string. In this 
ing A & E departments with asthma-related study, it was observed that the term ‘asthma’ was 
problems, from the data stored on a ‘free-text’ sometimes mis-spelt (asthama, asthm), and that 
basis in the HISS. only the first four letters were consistent. If a 
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 
Day of month 
FIG. 1. Accident & Emergency department attend- 
antes during June (0) and July (w) 1994 for asthma. 
50 
45 
Ls 
40 
2 35 
4 30 
3 25 
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 
Day of month 
FIG. 2. Accident & Emergency department attend- 
antes during June (0) and July (w) 1994 for asthma 
and related reasons. 
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string which went beyond the first four letters 
were used, several of the asthma cases would not 
have been retrieved. 
The noted admission diagnosis relied heavily 
on the patient’s perception of whether or not 
they had this illness. This was confirmed 
when data on asthma attendances during the 
thunderstorm-associated asthma epidemic in 
June 1994 were retrieved. In an earlier study 
where an asthma outbreak has been reported 
which has been associated with exceptional 
weather conditions (6) the data had been col- 
lected in the usual manner of going through 
casualty department registers, identifying 
patients presenting with symptoms of respirat- 
ory disease and subsequently validating them by 
going through individual case records. When 
admission data during the June thunderstorm 
was retrieved from the HISS using the string 
‘asth’, this increase in number of asthmatics was 
not detected (Fig. 1). However, when additional 
strings (breath . . ., wheez . . ., DIB, D.I.B., 
S.O.B., SOB) were included, an increase in the 
number of patients attending the A & E depart- 
ments with respiratory problems was identified 
(Fig. 2). The explanation that could be offered is 
that with a string such as ‘asth’, those who are 
being detected are the patients with asthma who 
have already been diagnosed, who have appar- 
ently been on treatment over a long period and 
who are aware of their diagnosis. These patients 
apparently were able to inform the admission 
clerk that they had come with a probable asthma 
attack which would prompt the admissions clerk 
to enter ‘asth’ within the attendance diagnosis 
(e.g. ‘asth’matic, ‘asth’ma attack, ‘asth’ma prob- 
lem). The other group of ‘asthmatics’ consist of a 
group of individuals who have experienced their 
first-ever acute asthma attack, in this case trig- 
gered by exposure to high levels of aeroallergens 
during the storm (13,14). They would not yet 
have been labelled or diagnosed as ‘asthmatics’. 
Thus, ‘asth’ would not have been entered on the 
free-text diagnosis and their attendances were 
retrieved only when additional stems were 
included in retrieving the data. The fact that 
there was an increased number of asthmatics 
seen during this day at Greenwich District 
Hospital and Brook Hospital was confirmed by 
going through all the admission records, as had 
been done in a previous study (6). Many who did 
not get the string ‘asth’ into their admission 
diagnosis, but who came in with difficulty in 
breathing, were diagnosed as having an acute 
asthma attack after medical assessment. 
Monitoring emergency room admissions has 
been found to be very useful in studying asthma 
epidemics in Barcelona (9) and assessing the 
effects of air pollution on health (15,16). How- 
ever, care must be taken when retrieving data 
from the HISS with the method described 
because of the problems that have been high- 
lighted, and one must be aware of the limitations 
of the methodology. The usefulness of this 
method is that it enables one to retrieve from the 
computerized databases, all possible asthmatic 
patients who would have presenting symptoms 
categorized earlier, from the total number of 
patients who attended the A & E departments. 
However, to validate the data retrieved from the 
present databases during unusual periods such 
as thunderstorms, one will have to go through 
the clinic records of the selected patients. On the 
other hand, when A & E asthma data during 
other periods are retrieved by this method, the 
results obtained are not significantly different 
from results obtained by manual retrieval of the 
same data. Even in the former situation, as going 
through A & E records is a laborious task, the 
time saved on this type of initial retrieval will be 
of immense value for research studies. 
The way A & E admissions are entered into 
the HISS is changing and an attempt is being 
made, through the introduction of a new 
national A & E Minimum Dataset, to code the 
attendance diagnoses as confirmed by the medi- 
cal officer. This change will improve the quality 
of data available in the future. The aim of this 
study was to identify ways in which the already 
available data could be used for epidemiological 
and other studies on asthma. Similar methodol- 
ogies could be developed for other conditions. 
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